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Abstract. — OBJECTIVE: The elderly popu-
lation is the most at risk regarding adherence,
especially in the coexistence of multiple diseas-
es. This study aims to detect factors contribut-
ing to therapeutic non-adherence in elderly pa-
tients in home settings.

MATERIALS AND METHODS: A review pro-
tocol was developed to conduct the umbrella
review using the methodological framework of
the Richardson et al study. The search strat-
egy was developed in December 2022 to con-
duct a systematic search and to perform an
Umbrella Review of systematic reviews, me-
ta-analyses and integrative reviews published
from 2012 to 2022 in English.

RESULTS: A total of 26,038 articles were iden-
tified and screened. 18 relevant articles were in-
cluded in the study.

CONCLUSIONS: Therapeutic adherence in el-
derly patients with comorbidities in polyphar-
macotherapy at home is a significant problem
in public health and health care. Several fac-
tors of non-adherence have been identified in
the studies reviewed, confirming that the prob-
lem is multifactorial. Reducing the number of
medications prescribed would appear optimal,
although often not possible, as this has been
seen to have an immediate positive impact. A
multidisciplinary approach makes it possible
not to fragment care, ensuring positive feed-
back on therapeutic adherence.

Key Words:

Medication Nonadherence, Medication Noncompli-
ance, Non-Compliance, Treatment refusal, Chronic dis-
ease, Chronic illness, Comorbidity, Pharmacotherapy.

Introduction

The coexistence of two or more chronic disea-
ses (multimorbidity), often prevalent in the elder-
ly population aged 65 years or older, may result
in the concomitant use of multiple medications'?.

The elderly usually have multiple chronic
comorbidities, which lead to taking numerous
drugs. A condition associated with adverse drug
events (ADEs), including falls, hospitalization,
and death’*. Moreover, polypharmacy often le-
ads to poorer inevitably medication adherence?’.
Currently, many countries should seriously face
the aging population issuel and consider the
relative consequences just reported. Although
the number of drugs influences the complexity
of the treatment regimen, other factors could
also contribute, including dose, form, frequency
of administration, and additional indications for
medication use (e.g., need to take with or before
food)’. Medication dosing involving inhalers,
childproof containers, or the need to divide
tablets can be challenging for the elderly. Si-
milarly, administering multiple daily doses can
lead to a lack of therapeutic adherence. These
factors contributing to the treatment regimen’s
complexity can be critical, especially for the
elderly. Similarly, administering multiple daily
doses can lead to a lack of therapeutic adheren-
ce. The ability of older people to self-manage
a treatment regimen is often a prerequisite for
independent living at home®, such as compliance
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with the nurse’s recommendations regarding the
timing, doses, and frequency of taking the me-
dication for the entire course of therapy. Full
adherence is considered only when a patient
accurately follows all the physician’s directions
and prescriptions’. In the geriatric population,
non-adherence has been found to result in incre-
ased hospital readmissions, length of stay, and
many adverse outcomes®'°.

The aim of this umbrella review is to de-
tect and describe the main factors contributing
to therapeutic non-adherence in elderly patients
in home settings reported in the literature and
contribute to identifying possible interventions
needed to improve therapeutic adherence in the
chronically ill elderly by ensuring good continui-
ty of care in the home setting.

Materials and Methods

This umbrella review was conducted conside-
ring only the studies published from 2012 to 2022
and in English language.

A review protocol was developed to conduct
this umbrella review using the methodological
framework of Richardson et al'l.

The main research question was constructed
following the PIO methodology. The revision
process will be illustrated under the PRISMA
methodology updated to 20202, The PRISMA
checklist is reported in the Supplementary File.

Literature Search

Through a comparison by 4 authors, the eli-
gibility criteria, electronic databases to be used,
keywords, and search strategy were determined.
In this umbrella review, all studies published in
English between 2012 and 2022 that involved
an elderly population aged 65 years or older
that self-manages chronic conditions at home
were considered. Only secondary studies, such
as systematic literature reviews, meta-analyses,
and integrative reviews, were included. Exclu-
sion criteria for the population were pediatric and
psychiatric patients and those aged <65. Inste-
ad, primary studies and narrative reviews were
excluded in relation to study types.

A search strategy was developed in Decem-
ber 2022 to systematically search the following
databases: PUBMED, EbscoHost, and Cochrane
Library. The following keywords and Boolean
operators were used to find the studies of interest:
(Poor Adherence OR Medication Non-adherence

OR Medication Noncompliance OR Noncom-
pliance OR Treatment Refusal) AND (Chronic
Disease* OR Chronic Illness* OR Comorbidity*
OR Drug Therapy OR Chronic Therapy OR
Pharmacotherapy OR Polypharmacy OR Phar-
macological Treatment).

Study Selection

Through the just-described search strategy,
26,038 articles were identified. After duplicate
removal, achieved using Zotero® software (Vien-
na, Virginia, USA), 23,979 articles were screened
by title and abstract according to inclusion and
exclusion criteria. 77 papers were subjected to a
thorough evaluation: 59 studies were eliminated
after reading the full text (4 for lack of full text, 3
for study design, 18 for the target population, and
34 because they were not relevant to the research
objective). Finally, the remaining 18 articles'*'!
were included because they were judged appro-
priately concerning the inclusion criteria.

Data Extraction and Synthesis

After reading the full texts, data and in-
formation from the 18 articles were extracted
and collected and organized into a table using
Excel® software. The identified review articles
were distributed among the authors of this stu-
dy, then two researchers independently extract
data from a given article and discrepancies
were resolved by consensus.

The following information was extracted
from each selected review: Author, Popula-
tion, Study design, Title, Year of publication,
Journal, Language, and Objective of the stu-
dy. Keys information reported in the reviews
and meta-analyses were extracted by checking
each article’s results, discussion, and conclu-
sion sections. Next, the information obtained
through data extraction was compared among
researchers, and all observed differences and
similarities were examined. If there were any
discrepancies, the input of another researcher
was requested. We collected, summarized, and
reported the results of this study in a descripti-
ve way using a table (Table I).

Assessment of Quality

Using the JBI Critical Appraisal Checklist for
Systematic Reviews and Research Syntheses',
each study included was assessed for the quality
of the methodology. Two reviewers participated
independently, and a third reviewer was engaged
only in case of disagreements (Table II).
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Table I. Summary of findings.

etal*

chronic diseases.

Medication Regimen Complexity in
Older People: A Systematic Review.

American
Geriatrics Society.

Authors Population Study Design Title Year Journal Language Objective of the study
1 Yeametal®  Patients with Systematic review. A systematic review of factors affecting 2018 Osteoporosis. E Identify factors influencing patient
0steoporosis. medication adherence among patients International. adherence to anti-osteoporosis therapy.
with osteoporosis.
2 Ofori-Asenso  Patients older Systematic Review  Adherence and Persistence Among 2018 Journals of E In the present study, we sought to identify
et al’! than 65 years and Meta-analysis.  Statin Users Aged 65 Years and Over: Gerontology patterns of adherence and persistence
taking statins. A Systematic Review and Meta-analysis. Series A: among elderly people taking statins and
Biological Sciences compare adherence and persistence
& Medical Sciences. among users in primary and secondary
prevention. This study was part of a larger
review on patterns and barriers to statin
use among the elderly.
3 Chen et al* Patients with Systematic review.  Adherence to evidence-based secondary 2015 Heart & lung: E Assessing adherence to pharmacotherapy
Acute Coronary prevention pharmacotherapy in patients the journal of in secondary prevention after hospital
Syndrome (ACS). after an acute coronary syndrome: critical care. discharge for an ACS.
A systematic review.
4 Amhaetal® Epileptic patients Systematic Review  Antiseizure medication nonadherence 2021 Seizure. E To identify the determinants of
who were taking and Meta-analysis. and its associated factors among Epileptic nonadherence to antiepileptic drugs (side
antiepileptic drugs. patients in Ethiopia, a systematic review effect, medication mechanism, availability
and meta-analysis. of information, social support, perceived
stigma, comorbidity, educational status,
duration of treatment).
5 Dessieetal® Adult patients with  Systematic and Association Between the Level of 2020 Current E A literature review was conducted to better
diabetes mellitus Meta-Analysis. Reported Good Medication Adherence Therapeutic understand factors associated with
in Ethiopia. and the Geographic Location of a Patient’s Research. adherence to Diabetes Mellitus
Residence and Presence of a Glucometer medications throughout Ethiopia
Among Adult Patients with Diabetes in and to clarify areas for further study.
Ethiopia: A Systematic and Meta-Analysis.
6 Wimmer Elderly people with ~ Systematic Review.  Clinical Outcomes Associated with 2016 Journal of the E Systematically review clinical outcomes

associated with the complexity of the
treatment regimen in the elderly.
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Table | {Continued). Summary of findings.

oncological diseases.

adults with cancer: a systematic review.

Authors Population Study Design Title Year Journal Language Objective of the study

7 Shariffetal® Elderly people with  Mixed Methods Does the Formulation of Oral Solid 2020 Journal of the E The purpose of this systematic review
chronic diseases aged ~ Systematic Review. Dosage Forms Affect Acceptance and American Medical was to identify whether and how aspects
60 years or older. Adherence in Older Patients? A Mixed Directors Association. of the formulation of oral solid dosage

Methods Systematic Review. forms influence acceptance and
adherence in older people.

8 Rodrigues Polymedicated Integrative review. Drug-drug interactions and adverse drug 2016 Revista Latino- PT/E Identify and summarize studies

et al'® elderly. reactions in polypharmacy among older Americana de examining both drug-drug interactions
adults: an integrative review. Enfermagem (DDIs) and adverse drug reactions
(RLAE). (ADRs) in the polymedicated elderly.
9 Coleman Patients with Systematic review  Effect of dosing frequency on chronic 2012 Current Medical E We sought to conduct a systematic
et al*? cardiovascular and Meta-analysis. cardiovascular disease medication adherence. Research & Opinion. review and meta-regression analysis
disease. to determine the effect of scheduled
medication dosing frequency (one to four
times a day) on medication adherence in
chronic CVD (cardiovascular) patients.

10 Puts et al®* Elderly people with ~ Systematic review  Factors influencing adherence to cancer 2014 Annals of oncology. E The aim of this systematic review was
cancer aged 65 AA treatment in older adults with cancer: to synthesize all the studies to answer the
or older. a systematic review. research question “What factors influence

adherence to active cancer treatment in
the elderly aged 65 years and older
diagnosed with cancer?”

11 Musawe Elderly patients with Systematic review  The association between polypharmacy 2019 Diabetes Res. E Association between polypharmacy and

et al* type 2 diabetes and Meta-analyisis. and adverse health consequences in elderly Clinical Prac. adverse health consequences in elderly
mellitus. type 2 diabetes mellitus patients; patients with type 2 diabetes mellitus.
a systematic review and meta-analysis.

12 Walsh et al'”7  Patients with chronic Systematic review  The association between medication 2019 BrJ Clin Pharmacol. E The purpose of this study is to synthesize
diseases on and Meta-analyisis. non-adherence and adverse health the evidence on medication nonadherence
polypharmacotherapy outcomes in ageing populations. and its association with health
with age >50. outcomes in people aged >50 years.

13 Yap et al'® Geriatric population Systematic review.  Systematic review of the barriers affecting 2016 Geriatr Gerontol Int. E The aim of this study is to identify
with chronic diseases. medication adherence in older adults. factors associated with medication

adherence in the geriatric population.

14 Dias et al?’ Elderly patients with Systematic review. Refusal of medical treatment by older 2021 APM E This study aims to identify predictive

factors associated with treatment
refusal by elderly cancer patients.

Table continued
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Table | (Continued). Summary of findings.

Authors

Population

Study Design

Title

Year Journal

Language Objective of the study

15 Ozaki et al*°

16 Lieveld
et al®

17 Abegaz
et al®

18 Maffoni
et al”

Patients on direct oral
anticoagulant (DOAC)
therapy in atrial
fibrillation (AF).
Elderly patients with
chronic diseases and
hepatitis B and C in
polypharmaco-therapy.

Elderly hypertensive
patients on
polypharmacotherapy.

Elderly patients with
comorbidities on
polypharmacotherapy.

Systematic review
and Meta-analysis.

Systematic review.

Systematic

and Meta-analysis

Systematic review
of qualitative studies

Real-World Adherence and Persistence to
Direct Oral Anticoagulants in Patients
With Atrial Fibrillation: A Systematic
Review and Meta-Analysis.

Patient adherence to antiviral treatment
for chronic hepatitis B and C:

a systematic review.

Nonadherence to antihypertensive drugs:

A systematic review and meta-analysis.

Medication adherence in the older adults

with chronic multimorbidity: a systematic

review of qualitative studies on patient’s
experience.

2020 Circ Cardiovasc
Qual Outcomes.

2015 Ann Hepatol.

E

2020 Medicine (Baltimore). E

2018 Eur Geriatr Med.

E

The purpose of this study is to assess the
adherence/persistence of DOACs and
evaluate the associated clinical outcomes
in patients with AF.

The goal is to provide an overview of
studies exploring adherence to
combination treatment (PEG-interferon
plus ribavirin) for HCV and nucleos(t)
ide analogues for HBV.

This systematic review applied a
meta-analytic procedure to study
medication nonadherence in adult
hypertensive patients.

The purpose of the study was to identify
factors that influence medication
adherence in older adults through a
systematic review of qualitative studies
on patient experience.

Legend: E= English language; PT= Portuguese language.

9238




Therapeutic nonadherence causes in older patients

Table Il. Quality assessment of systematic reviews included.

Authors Q1 Q2 Q3 Q4

@)
G
o)
[
@)
N
@)
®
@)
)

Q10

°

Yeam et al*® (2018)
Ofori-Asenso et al’! (2018)
Chen et al*! (2015)
Ambha et al® (2021)
Dessie et al*® (2020)
Wimmer et al** (2016)
Shariff et al'> (2020)
Rodrigues et al'®(2016)
Coleman et al*? (2012)
Puts et al? (2014)
Al-Musawe et al** (2019)
Walsh et al'7 (2019)

Yap et al'® (2016)

Dias et al?” (2021)

Ozaki et al* (2020)
Lieveld, et al*® (2015)
Abegaz et al* (2020)
Maffoni et al' (2018)

MR KRR KRR KR KRR KR
KKK R KRR KR KRR KR
T s o o o o o o o o LS
22222222 <ZZZ<Z<KZ~<Z

CRHEHRRKOKCOKCOKKKOKAKK
KRR R OKOKOK KR KOK KK
KRR OKOCOOK<KKK KO
CHRHERRKOCKOCOKK KKK KKK
CHRHRRRKOCOKHKCOKK KKK <KZ
CRHKHKRK KRR KRR
KR KKK KRR KRR

Legend: Y= yes; U= uncertain; N=no. Q1: Is the review question clearly and explicitly stated? Q2: Were the inclusion criteria
appropriate for the review question? Q3: Was the search strategy appropriate? Q4: Were the sources and resources used to search
for studies adequate? Q5: Were the criteria for appraising studies appropriate? Q6: Was critical appraisal conducted by two or
more reviewers independently? Q7: Were the methods to minimize errors in data extraction? Q8: Were the methods used to
combine studies appropriate? Q9: Was the likelihood of publication bias assessed? Q10: Were recommendations for policy and/
or practice supported by the reported data? Q11: Were the specific directives for new research appropriate?

Results

Study Selection

In this umbrella review, 18 records pertaining to
the research question were included. After retrie-
ving the full texts, each study was carefully analy-
zed, reporting the data of interest in specific tables
and dividing the records based on common cha-
racteristics. Figure 1 shows the search and selection
process according to the PRISMA statement'2.

Characteristics of Included Studies

The main characteristics of the selected reviews
are reported in Table I. The 18 reviews included
8 meta-analyses'*'6:1"21:232427.29 " 6 studies'*"” have
elderly patients with multiple chronic diseases as
their focus population, 5 articles’®* focused on
cardiovascular diseases, 2 articles**? focused the
analysis on patients with diabetes mellitus, 2 arti-
cles?®?” concerned patients with cancer, 1 paper*®
analyzed patients with osteoporosis, 1 study® in-
vestigated patients with epilepsy, and one article®
studied patients with viral hepatitis B and C. Three
of these reviews'®*%?* identified and classified fac-
tors associated with non-adherence into five cate-
gories and related subcategories. All studies have
involved patients with chronic diseases undergoing
drug treatment self-managed at home.

Findings of the Review

In this research work, most of the studies'*!°-3°
are characterized by a target population of elderly
patients with chronic diseases.

The article by Wimmer et al'* systemati-
cally reviews clinical outcomes associated
with treatment regimen complexity in the
elderly. In their review, evidence from four
studies suggests that drug regimen complexity
is associated with non-adherence and higher
hospitalization rates'. Instead, the study by
Shariff et al® investigated whether and how
the characteristics of oral solid dosage forms
affect acceptance and adherence in older peo-
ple. Too large a tablet size is the most common
cause of swallowing difficulties, but, at the
same time, tablets that are too small result
difficult to handle.

On the other hand, regarding the drug’s
outward appearance, it has been seen that patients
have difficulty distinguishing between different
dosages due to similarities in appearance, resul-
ting in discomfort and clinical deterioration.

The work of Rodrigues and Oliveira'® identi-
fied that healthcare providers’ early diagnosis and
recognition of drug interactions and clinically
significant adverse drug reactions are vital to
identifying patients at higher risk of such events
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[ Identification of studies via databases ]

»| Records removed before screening:

—— | abstract screening

M
g
=] Records identified from:
g.g e  EbscoHost (n=9,300)
g e  Cochrane Library (n=108)
=t e  PubMed (n=16,630)
—
) i
Records screened
(n=23,979)
o0
.g
g
5
7]
Reports assessed for eligibility
(@=77)
—
B
E
E’ Studies included in review
(n=18)

Duplicate records removed
(n=2,059)

Records excluded based on title and

(n =23,902)

Reports excluded:

e Lack of full text (n=4)

e  Study design (n=3)

e  Target population (n=18)

e  Not pertinent to the aim (n=34)

Figure 1. Flow diagram of the search and selection process, based on the PRISMA flowchart.

and requiring more careful drug-therapeutic ma-
nagement to avoid adverse outcomes.

The study by Walsh et al'” showed that no-
nadherent individuals had a 17% higher risk of
hospitalization (for any cause).

Yap et al'®, considering the adverse health events
of the elderly nonadherent to therapy, conducted a
major study to identify and classify factors influen-
cing adherence and proposed a flower model to
facilitate the understanding of the complex nature
of adherence and to optimize treatment outcomes.

In contrast, the record by Lieveld et al*® focu-
sed on the problems of treatment non-adherence
in patients with chronic hepatitis B and C disea-
se. Studies reported the highest adherence rates
when were used patients’ self-report assessments.

Finally, Maffoni et al'’ identified factors influen-
cing medication adherence in the elderly through
a systematic review of qualitative studies focused
on patient experience from Western cultures and
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societies. It was found that non-perception of
physical symptoms often leads to non-treatment,
medication refusal or non-adherence.

Of the 18 articles, five?*?*3! focused on el-
derly patients with cardiovascular disease. The
study by Ofori-Asenso et al*! aimed to identify
and compare adherence and persistence patterns
among the elderly in primary and secondary pre-
vention. According to this analysis, nearly one in
four patients who had just initiated statin therapy
discontinued the drug within the first 12 months
of treatment. The reasons for these interruptions
in taking the prescribed medication are caused
by the lack of effectiveness of the drug or the
occurrence of adverse effects, especially since
aging may result in altered pharmacokinetics and
pharmacodynamics of the drug.

Chen et al*! review evaluates adherence to phar-
macotherapy in secondary prevention in adult pa-
tients after hospital discharge for acute coronary
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syndrome (ACS). The economic aspect has been
shown to affect medication adherence significantly.

The article by Coleman et al?* also reveals
that patients with chronic cardiovascular disease
adhere more to once-daily drug regimens than
those given more frequently.

Ozaki et al* investigated the adherence to direct
oral anticoagulant drugs [(DOACs) known as new
oral anticoagulants (NAOs)], in patients with atrial
fibrillation (AF). Their study analyses adherence
to various DOAC medications by showing that it
can be influenced by side effects such as gastroin-
testinal discomfort and cost-effectiveness.

Abegaz et al*® have studied medication non-a-
dherence in patients with hypertension. A signifi-
cant number of nonadherent hypertensive patients
were identified at 45.2%. In addition, the associa-
tion between hypertension and multiple diseases
showed a non-adherence of 31.2%. Although a
higher percentage (54%) of non-adherence to
antihypertensive medications was observed in
females, the risk of non-adherence was 1.3 times
higher in males. In addition, African (62.4%) and
Asian (43.5%) individuals showed lower adheren-
ce than other ethnicities.

Two other articles** highlighted therapeutic
adherence in patients with diabetes. Dessie et al®
conducted a systematic review to understand better
the factors associated with therapeutic adherence
of individuals with diabetes mellitus in Ethiopia.
This study showed that 68.59% of patients with
diabetes in Ethiopia had good medication adheren-
ce. Good adherence levels improved when patients
had access to a glucose meter to monitor glucose
levels independently, regardless of the region in
which they lived. However, socioeconomic factors
(patients with high income and higher education)
may ensure greater availability of glucometers
and, consequently, greater adherence.

The work of Labib Al-Musawe and colleagues®*
summarizes the existing literature on the associa-
tion between polypharmacotherapy and adverse
health consequences in elderly patients with type 2
diabetes mellitus. Unfortunately, increased therapy
may increase the risk of adverse health outcomes.

Two papers’®?’ have investigated treatment
adherence in oncological patients. The research
conducted by Puts et al*® has focused on adhe-
rence to all active cancer treatments in the elderly
diagnosed with cancer. Non-adherence was found
to be common, but little is known about the non-a-
dherence influencing factors in this population,
especially for cancer treatments vs. other hormonal
therapies among elderly men. The literature review

by Dias et al*’ identified factors predictive of tre-
atment refusal in patients with neoplastic disease.
These include age, female sex, celibacy, non-white
race, public insurance availability, socioeconomic
status, stage of disease, and comorbidity.

The study by Ambha et al?’ on epileptic patients
taking antiepileptic drugs aimed to identify some
determinants of non-adherence to pharmacothe-
rapy. The cost of drugs, duration of therapy,
comorbidity, and perceived stigma were all signi-
ficant factors influencing adherence.

Specifically, three of the studies'™!** already
mentioned, identified and classified some factors
associated with non-adherence into categories
and subcategories. In the paper by Yeam et al®,
whose study population was patients with osteo-
porosis, a total of 24 factors with 139 subfactors
were identified and classified based on the five
dimensions of adherence suggested by WHO?.
Among factors related to the condition, the con-
comitant administration of more medications for
comorbidities was associated with lower medica-
tion adherence®. In addition, psychiatric disor-
ders such as depression are associated with po-
orer medication adherence among patients with
osteoporosis®®. Patient-related factors associated
with lower medication adherence included older
age and misconceptions about osteoporosis, whi-
le therapy-related factors included higher dosing
frequency and medication side effects?. Heal-
th system-based factors associated with lower
medication adherence included care in different
medical specialties and lack of patient education.
Socioeconomic factors associated with lower me-
dication adherence included smoking and lack of
medical insurance coverage®.

In the study of Maffoni et al”, several bar-
riers and facilitators of non-adherence have emer-
ged from patients’ narratives, which were grou-
ped into the following areas: patient beliefs and
concerns about treatment, patient beliefs about
polypharmacotherapy, patient experience and
skills, physician-patient relationship, health lite-
racy, characteristics and complexity of treatment,
family and social support.

The study by Yap et al'® summarized the litera-
ture as much as possible and briefly presented the
various factors in five main categories to enable he-
alth professionals to understand better the complex
nature of therapeutic adherence in older people.

Quality Assessment

The quality of the methodology for each syste-
matic review included in this study was assessed
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under the JBI Critical Appraisal Checklist for Sy-
stematic Reviews and Research Syntheses*. None
of the reviews in this umbrella were excluded ba-
sed on this methodological quality criteria. In 14
selected studies!>?22327.28.30 3 comprehensive sear-
ch strategy was not demonstrated; of these, only
one article?® stated that the likelihood of publica-
tion bias had not been assessed (criterion 4 and 9).
Regarding the quality, 9 out of 18!+1520:21.23.25.27.30.31
reviews included in the study can be classified as
strong, while five reviews are moderate.

Discussion

The main objective of this umbrella review
is to identify the critical factors associated wi-
th non-adherence to therapeutic treatments in
elderly patients with chronic diseases. In the
included reviews, different causes of non-adhe-
rence were identified, summarized, and finally
reported in Table III. Although the reviewed stu-
dies considered a wide range of chronic diseases,
most were focused on cardiovascular diseases.
Of the 18 reviews considered, all identified at
least one predictor of non-adherence, and all but
seven'*!51719.26.27 reported rates of adherence or
non-adherence in therapeutic regimes.

Specifically, in four articles'®!"*>*?%  after iden-
tifying all factors associated with non-adherence,
they classified them as categories and subcate-
gories. The WHO has described five groups of
factors that influence treatment adherence, and in
this umbrella review, we found evidence to sup-
port each of these groups of factors influencing
adherence in this population.

Drug non-adherence is a complex and multi-
factorial phenomenon. Several studies?*** have
demonstrated the association between non-a-
dherence and comorbidity, polypharmacothe-
rapy, therapeutic regimen complexity, and so-
cioeconomic status. In the elderly population
over 65, comorbidity affects costs and drug tre-
atment adherence because it generally involves
taking more medications'. In 2018, in several
European populations it was found that 32.1%
of patients aged 65 years and older take more
than five or more medications®*.

It is recommended to consider deprescribing
drug therapy after reviewing a patient’s medi-
cation list, when safe and possible. It has been
found that simplifying the treatment regimen
with less frequent daily dosing appears to be a
reasonable intervention?,
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The factors associated with non-adherence are
not all consistent in the studies analyzed. For
example, the study of Ozaki®, which examines
the adherence to various oral anticoagulant drugs
in patients with atrial fibrillation (AF), argues that
the dosing regimen of two or once daily has an in-
significant impact on adherence while significantly
affecting treatment adherence, side effects like
gastrointestinal discomfort and cost-effectiveness.

In contrast, a 2009 study* showed that adult
patients at high cardiovascular risk who correctly
adhere to ACE inhibitor therapy every day, regar-
dless of dosage, have significantly increased se-
rum concentrations of insulin-like growth factor
(IGF-1) and insulin-like growth factor-3 binding
protein (IGFBP-3) in the blood. Also, in the paper
of Osasu et al’*¢, factors such as age, multimorbi-
dity, and polypharmacotherapy influence physi-
cians prescribing of anticoagulant drugs due to
the increased bleeding risk. In addition, a lack
of physician/patient trust and poor understan-
ding influence therapeutic nonadherence”. In the
study by Amha et al*® conducted in Ethiopia, a
significant association was shown between medi-
cation costs and non-adherence. Epilepsy patients
who received paid medications were 3.7 times
more likely to be nonadherent than patients who
received free drugs. Healthcare providers can
help low-income patients identify programs that
improve access to effective medicines for these
patients?. In an Ethiopian study, Dessie et al*
found that patients with diabetes mellitus were
more adherent to therapeutic treatment when pos-
sessing a glucometer. This is probably because a
glucometer allows patients to measure their blood
glucose regularly and prevent hyperglycemia or
hypoglycemia. A reduced level of education and
low socioeconomic status are both considered
significant variables in treatment refusal®’. More-
over, ethnicity could be a relevant factor related
to lower adherence rates or more substantial
exposure to chronic diseases. For example, Afri-
can Americans are more exposed to hypertension
than others. Female sex is also associated with
therapeutic non-adherence, as demonstrated in
studies by Dias et al*” and Abegaz et al®.

Patients with misconceptions about their disea-
se and failure to perceive treatment benefits have
been associated with lower medication adherence
due to the lack of patient support and education
from healthcare providers®**®. There is evidence
that adherence increases with a more excellent
perception of the life-threatening risk!**. Con-
firming this, Kronish et al*® reported that 38%



Therapeutic nonadherence causes in older patients

Table Ill. Factors associated with nonadherence.

Author Pathologies Factors associated with nonadherence Adherence/non-adherence rate
Yeam et al?®  Osteoporosis Past medical history, comorbidities, screening, demographic characteristics, physical and mental functions, Therapeutic adherence from 12.9% to 95.4%.
(2018) menopause-related factors, perceptions about the disease and treatment, family history, drug dosing
regimens, drug side effects, types of osteoporosis drugs, other drug-related factors, past history of
osteoporotic drugs, health care provider-related factors, health care facility-related factors, socioeconomic
factors, lifestyle factors.
Ofori-Asenso Cardiovascular Poor drug efficacy, adverse effects, perceived low risk, polypharmacotherapy, cognitive decline, Adherence at 1 year of treatment 59.7%.
et al® (2018)  disease. and other barriers (e.g., difficulty swallowing).
Chen et al*! Acute coronary Costs, side effects, frequency in daily medication intake, poor universal health care. Therapeutic adherence from 54% to 86% in
(2015) syndrome (ACS). patients discharged from hospital after SCA.
Amhaetal® Epilepsy Cost of medication, duration of therapy, perceived stigma, comorbidity. Therapeutic adherence of 58%.
(2021)
Dessie et al*®  Diabetes Comorbidity, cost of medications, accessibility of health care facilities, lack of patient education, Therapeutic adherence of 68.59%.
(2020) and poor patient-caregiver relationship.
Wimmer Chronic diseases Complexity of treatment regimen, nonefficacy of drugs.
et al* (2016)
Shariff Chronic diseases  Appetizability, outward appearance, size of oral therapy.
et al’® (2020)
Rodrigues Chronic diseases  Drug-drug interactions (DDIs) and adverse drug reactions (ADRs) related to polypharmacotherapy,
et al* (2016) alcohol consumption and ‘smoking habit, age, and comorbidities.
Coleman Cardiovascular Complexity of cardiovascular drug regimen (multiple daily administrations). Adherence to taking medication once a day is 79%.
etal® (2012) disease
Puts et al? Oncological Older age, nonwhite race, celibacy, dementia, denial of cancer diagnosis, psychiatric illness, alcohol Therapeutic adherence from 52% to 100%.
(2014) pathologies dependence, difficulty understanding treatment indications or having forgotten treatment, number of
hospitalizations, cancer recurrence, negative or neutral beliefs about the value of treatment treatment-related
side effects, use of antidepressants at the time of initiation of, polypharmacotherapy, follow-up appointments
and drug prescriptions provided by a primary care physician instead of an oncologist, long waiting times
at outpatient clinics and having to travel long distances to get to clinics, economic reasons.
Al-Musawe  Diabetes Polypharmacotherapy Nonadherence to hypoglycemic drugs ranges
et al** (2019) from 53% to 65% at 1 year.

Table continued
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Table lll {Continued). Factors associated with nonadherence.

Dias et al?’
(2021)
Ozaki et al?°
(2020)
Lieveld

et al** (2015)

Abegaz
et al® (2018)

Maffoni
et al” (2018)

Oncological
pathologies
Atrial fibrillation
Hepatitis B and C
Hypertensive

patients

Chronic diseases

professionalism, prescribing by nonspecialists, dissatisfaction with doctor’s visits, lack of patient education,
lack of follow-up, lack of treatment plan, duration of treatment, lack of community nursing services, lack of
caregivers, lack of immediate improvement in health status.

Female gender, celibacy, nonwhite race, non-public insurance possession, socioeconomic status, poor
education, the stage of illness, poor health status, advanced age.

Gastrointestinal problems, cost-effectiveness.

Nonadherence to treatment in chronic viral hepatitis is not a frequent phenomenon. The lowest adherence
rates were reported in studies using pharmacy claims.

Comorbidity, socioeconomic status, health literacy, race/ethnicity, female gender.

Nonperception of physical symptoms, lower perception of risk to life, ethnicity (African American),
socioeconomic status.

Author Pathologies Factors associated with nonadherence Adherence/non-adherence rate
Walsh et al”  Chronic diseases  Drug-related factors such as dosage regimen, side effects, polypharmacotherapy, patient-related factors

(2019) such as cognitive function and age, health literacy, multimorbidity.

Yap et al'® Chronic diseases = Mental status, physical health, demographics, disease history, patient knowledge or beliefs, medication

(2016) regimen, medication intake, poor communication, lack of patient involvement, lack of trust in physician

Average cumulative adherence at 1 year is 80%.

For HCV, the average adherence ranges from
27% to 97%. Average adherence reported in
HBYV studies ranges from 81% to 99%.
Nonadherence to hypertension is 45%.
Hypertension and multiple diseases showed
a nonadherence of 31.2%.
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of the surveyed sample became more adherent to
their drug therapy after hospitalization for acute
myocardial infarction among elderly patients who
had not taken statins. The use of antidepressants
is common in elderly patients with multiple dise-
ases. In the study by Yeam et al®, it was reported
that depressed patients are twice as likely to be
nonadherent to their chronic disease medications
than patients without depression.

Conclusions

This study aimed to collect therapeutic non-a-
dherence causes in patients over 65 years old
with comorbidities in the home context. Iden-
tifying and knowing all factors contributing to
poor adherence to the treatment plan allows the
foundation to be laid for improved care and care
pathways in a setting other than the hospital set-
ting. Analysis of the literature has suggested how
the presence of comorbidities leads to increased
medications and therapeutic non-adherence, so
just the simple reduction of drugs could have po-
sitive and rapid results. It is also pointed out that
using a technique of active participation by the
patient during prescribing dramatically reduces
non-adherence. To be counted among the possible
variables to enhance therapeutic adherence in the
elderly with comorbidity is to foster an adequate
socioeconomic situation.

The strengths of this review can be identified
in the systematic methodology used to identify all
relevant articles using two independent reviewers,
including multiple databases and a search string
that allowed many records to be identified.

Our review has some limitations. First, fol-
lowing the umbrella review methodology, we
extracted evidence from the secondary litera-
ture rather than the primary articles. There-
fore, we did not evaluate every aspect of the
source of the original article to draw direct
conclusions. Similarly, the heterogeneity of the
included studies in assessment methods, study
populations, and outcomes made it challenging
to identify non-adherence factors associated
with and consistent with all studies.

Future research must address the problem of
multiple drug prescribing and develop methods
of pharmaco-epidemiology in comorbidity. As
seen from the articles reviewed, a multidisci-
plinary approach is needed to avoid fragmen-
ting care and thus ensure positive feedback on
treatment adherence.

Availability Data and Materials

The datasets generated and/or analyzed during the current
study are not publicly available but are available from the
corresponding author on reasonable request due to restric-
tions privacy and ethical issues.

Authors’ Contributions

Conceptualization, M.D.M. and G.B.O.; methodology, S.D.,
E.D.S.; A.D.L and N.G.; data collection, G.L., FR., A.G;
writing - original draft preparation, G.L.; writing - review
and editing, G.L., E.D.S. and N.P.; supervision, G.B.O.,
M.D.M.; project administration, M.D.M. and G.B.O.
M.D.M. and G.B.O contributed equally to the project and
publication as senior researchers and they share the last
name position. All authors have read and agreed to the pub-
lished version of the manuscript.

Funding

The authors received the following financial support for the
research, and/or publication of this article: the present re-
search was funded by the Centre of Excellence for Nursing
Scholarship (CECRI), Order of Nurses of Rome, Italy (grant
reference 2.22.11).

Informed Consent
Not applicable.

Conflict of Interest
The authors have no relevant financial or non-financial in-
terests to disclose.

Ethics Approval
Not applicable.

ORCID ID

Gloria Liquori 0000-0001-8689-3740

Sara Dionisi 0000-0001-7933-8490

Noemi Giannetta 0000-0003-4575-1898
Emanuele Di Simone 0000-0002-6373-8163
Aurora De Leo 0000-0003-1519-6299

Nicolo Panattoni 0000-0002-4162-937X
Giovanni Battista Orsi 0000-0002-9246-6216
Marco Di Muzio 0000-0003-2641-4044

References

1) Masnoon N, Shakib S, Kalisch-Ellett L and
Caughey GE. What is polypharmacy? A systemat-
ic review of definitions. BMC Geriatr 2017; 1: 230.

2) Spinewine A, Schmader KE, Barber N, Hughes
C, Lapane KL, Swine C, Hanlon JT. Appropri-
ate prescribing in elderly people: how well can
it be measured and optimised? Lancet 2007;
9582: 173-184.

9245



G. Liquori, S. Dionisi, N. Giannetta, E. Di Simone, et al

5)

6)

7)

10)

11)

12)

13)

14)

Giannetta N, Dionisi S, Cassar M, Trapani J, Ren-
zi E, Di Simone E, Di Muzio M. Measuring knowl-
edge, attitudes, and behavior of nurses in medi-
cation management: cross-cultural comparisons
in ltaly and Malta. Eur Rev Med Pharmacol Sci
2020; 9: 5167-5175.

Fabbian F, Savrie¢ C, De Giorgi A, Cappadona
R, Di Simone E, Boari B, Storari A, Gallerani M,
Manfredini R. Acute Kidney Injury and In-Hospi-
tal Mortality: A Retrospective Analysis of a Na-
tionwide Administrative Database of Elderly Sub-
jects in Italy. J Clin Med 2019; 9: 1371.

George J, Phun Y, Bailey MJ, Kong DCM and
Stewart K. Development and validation of the
medication regimen complexity index. Ann Phar-
macother 2004; 9: 1369-1376.

Dionisi S, Giannetta N, Maselli N, Di Muzio M
and Di Simone E. Medication errors in homecare
setting: An ltalian validation study. Public Health
Nurs 2021; 6: 1116-1125.

Leporini C, De Sarro G, Russo E. Adherence to
therapy and adverse drug reactions: is there a
link? Expert Opin Drug Saf 2014; 1: 41-55.

Tsai KT, Chen JH, Wen CJ, Kuo HK, Lu IS,
Chiu LS, Wu SC, Chan DC. Medication adher-
ence among geriatric outpatients prescribed
multiple medications. Am J Geriatr Pharmaco-
ther 2012; 10: 61-68.

Toh MR, Teo V, Kwan YH, Raaj S, Tan SD, Tan
JZY. Association between number of doses per
day, number of medications and patient’s non-
compliance, and frequency of readmissions in
a multi-ethnic Asian population. Prev Med Rep
2014; 1: 43-47.

Teo V, Toh MR, Kwan YH, Raaj S, Tan SD, Tan
JZY. Association between Total Daily Doses with
duration of hospitalisation among readmitted pa-
tients in a multi-ethnic Asian population. Saudi
Pharm J 2015; 4: 388-396.

Richardson WS, Wilson MC, Nishikawa J, Hay-
ward RS. The well-built clinical question: a
key to evidence-based decisions. ACP J Club
1995; 123: A3-12.

Page MJ, McKenzie JE, Bossuyt PM, Boutron
I, Hoffmann TC, Mulrow CD, Shamseer L, Tet-
zlaff JM, Akl EA, Brennan SE, Chou R, Glan-
ville J, Grimshaw JM, Hrébjartsson A, Lalu MM,
Li T, Loder EW, Mayo-Wilson E, McDonald S,
McGuinness LA, Stewart LA, Thomas J, Tricco
AC, Welch VA, Whiting P, Moher D. The PRISMA
2020 statement: an updated guideline for report-
ing systematic reviews. Syst Rev 2021; 10: 89.

Aromatis E, Fernandez R, Godfrey CM, Holly
C, Khalil H, Tungpunkom P. Summarizing the
systematic reviews: methodological develop-
ment, conduct and reporting of an umbrel-
la review approach. Int J Evid Based Healthc
2015; 13: 132-140.

Wimmer BC, Cross AJ, Jokanovic N, Wiese MD,
George J, Johnell K, Diug B, Bell JS. Clinical
Outcomes Associated with Medication Regimen

9246

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Complexity in Older People: A Systematic Re-
view. J Am Geriatr Soc 2017; 65: 747-753.

Shariff ZB, Dahmash DT, Kirby DJ, Missaghi S,
Rajabi-Siahboomi A, Maidment ID. Does the For-
mulation of Oral Solid Dosage Forms Affect Ac-
ceptance and Adherence in Older Patients? A
Mixed Methods Systematic Review. J Am Med Dir
Assoc 2020; 8: 1015-1023.

Rodrigues MCS, Oliveira CD. Drug-drug interac-
tions and adverse drug reactions in polypharma-
cy among older adults: an integrative review. Rev
Lat Am Enfermagem 2016; 24: e2800.

Walsh CA, Cahir C, Tecklenborg S, Byrne C, Cul-
bertson MA, Bennett KE. The association be-
tween medication non-adherence and adverse
health outcomes in ageing populations: A system-
atic review and meta-analysis. Br J Clin Pharma-
col 2019; 11: 2464-2478.

Yap AF, Thirumoorthy T, Kwan YH. Systemat-
ic review of the barriers affecting medication
adherence in older adults. Geriatr Gerontol Int
2016; 10: 1093-1101.

Maffoni M, Traversoni S, Costa E, Midao L, Kar-
das P, Kurczewska-Michalak M, Giardini A. Med-
ication adherence in the older adults with chronic
multimorbidity: a systematic review of qualitative
studies on patient’s experience. Eur Geriatr Med
2020; 11: 369-381.

Ozaki AF, Choi AS, Le QT, Ko DT, Han JK, Park
SS, Jackevicius CA. Real-World Adherence and
Persistence to Direct Oral Anticoagulants in Pa-
tients With Atrial Fibrillation: A Systematic Review
and Meta-Analysis. Circ Cardiovasc Qual Out-
comes 2020; 13: e005969.

Chen H, Saczynski JS, Lapane KL, Kiefe CI,
Goldberg RJ. Adherence to evidence-based sec-
ondary prevention pharmacotherapy in patients
after an acute coronary syndrome: A systematic
review. Heart Lung 2015; 4: 299-308.

Coleman CI, Roberts MS, Sobieraj DM, Lee S,
Alam T, Kaur R. Effect of dosing frequency on
chronic cardiovascular disease medication ad-
herence. Curr Med Res Opin 2012; 5: 669-680.

Abegaz TM, Shehab A, Gebreyohannes EA,
Bhagavathula AS, Elnour AA. Non-adherence to
antihypertensive drugs: A systematic review and
meta-analysis. Medicine (Baltimore) 2017; 4: e5641.

Al-Musawe L, Martins AP, Raposo JF, Torre C.
The association between polypharmacy and
adverse health consequences in elderly type 2
diabetes mellitus patients; a systematic review
and meta-analysis. Diabetes Res Clin Pract
2019; 155: 107804.

Dessie G, Wagnew F, Mulugeta H, Belachew A,
Negesse A, Kassa GM, Habtewold TD, Parchins-
ki K. Association Between the Level of Reported
Good Medication Adherence and the Geographic
Location of a Patient’s Residence and Presence
of a Glucometer Among Adult Patients with Dia-
betes in Ethiopia: A Systematic and Meta-Analy-
sis. Curr Ther Res Clin Exp 2020; 27; 92: 100585.



Therapeutic nonadherence causes in older patients

26)

27)

28)

29)

30)

31)

32)

Puts MTE, Tu HA, Tourangeau A, Howell D, Fitch
M, Springall E, Alibhai SMH. Factors influenc-
ing adherence to cancer treatment in older adults
with cancer: a systematic review. Ann Oncol
2014; 25: 564-577.

Dias LM, Bezerra MR, Barra WF, Rego F. Refusal of
medical treatment by older adults with cancer: a sys-
tematic review. Ann Palliat Med 2021; 4. 4868-4877.

Yeam CT, Chia S, Tan HCC, Kwan YH, Fong W,
Seng JJB. A systematic review of factors affecting
medication adherence among patients with osteo-
porosis. Osteoporos Int 2018; 12: 2623-2637.

Amha H, Memiah P, Getnet A, Mengist B, Ged-
few M, Ayenew T, Akalu TY, Mulugeta H, Bewket
B, Kebede B, Petrucka P. Antiseizure medication
nonadherence and its associated factors among
Epileptic patients in Ethiopia, a systematic review
and meta-analysis. Seizure 2021; 91: 462-475.
Lieveld Fl, van Vlerken LG, Siersema PD, van Er-
pecum KJ. Patient adherence to antiviral treat-
ment for chronic hepatitis B and C: a systematic
review. Ann Hepatol 2013; 3: 380-391.

Ofori-Asenso R, Jakhu A, Zomer E, Curtis AJ,
Korhonen MJ, Nelson M, Gambhir M, Tonkin A,
Liew D, Zoungas S. Adherence and Persistence
Among Statin Users Aged 65 Years and Over: A
Systematic Review and Meta-analysis. J Geron-
tol A Biol Sci Med Sci 2018; 73: 813-819.

Chaudri NA. Adherence to Long-term Therapies Ev-
idence for Action. Ann Saudi Med 2004; 3: 221-222.

33)

34)

35)

36)

37)

38)

Aromataris E, Fernandez R, Godfrey CM, Holly C,
Khalil H, Tungpunkom P. Summarising systemat-
ic reviews: methodological development, conduct
and reporting of an umbrella review approach. Int
J Evid Based Healthc 2015; 3: 132-140.

Middo L, Giardini A, Menditto E, Kardas P,
Costa E. Polypharmacy prevalence among old-
er adults based on the survey of health, ageing
and retirement in Europe. Arch Gerontol Geri-
atr 2018; 78: 213-220.

Giovannini S, Cesari M, Marzetti E, Leeuwen-
burgh C, Maggio M, Pahor M. Effects of ACE-in-
hibition on IGF-1 and IGFBP-3 concentrations in
older adults with high cardiovascular risk profile.
J Nutr Health Aging 2010; 14: 457-460.

Osasu YM, Cooper R, Mitchell C. Patients’ and
clinicians’ perceptions of oral anticoagulants in
atrial fibrillation: a systematic narrative review and
meta-analysis. BMC Fam Pract 2021; 22: 254.

Mohamed MR, Ramsdale E, Loh KP, Arastu A, Xu
H, Obrecht S, Castillo D, Sharma M, Holmes HM,
Nightingale G, Juba KM, Mohile SG. Associations
of Polypharmacy and Inappropriate Medications
with Adverse Outcomes in Older Adults with Can-
cer: A Systematic Review and Meta-Analysis. On-
cologist 2020; 25: €94-e108.

Kronish IM, Ross JS, Zhao H, Muntner P. Impact
of Hospitalization for Acute Myocardial Infarction
on Adherence to Statins Among Older Adults. Circ
Cardiovasc Qual Outcomes 2016; 4: 364-371.

9247



